Regulation of pericellular proteolysis by hepatocyte growth factor activator inhibitor type 1 (HAI-1) in trophoblast cells.
Hepatocyte growth factor activator inhibitor type 1/serine protease inhibitor Kunitz type 1 (HAI-1/SPINT1) is a membrane-bound Kunitz-type serine protease inhibitor that is abundantly expressed on the surface of cytotrophoblasts, and is critically required for the formation of the placenta labyrinth in mice. HAI-1/SPINT1 regulates several membrane-associated cell surface serine proteases, with matriptase being the most cognate target. Matriptase degrades extracellular matrix protein such as laminin and activates other cell surface proteases including prostasin. This study aimed to analyze the role of HAI-1/SPINT1 in pericellular proteolysis of trophoblasts. In HAI-1/SPINT1-deficient mouse placenta, laminin immunoreactivity around trophoblasts was irregular and occasionally showed an intense punctate pattern, which differed significantly from the linear distribution along the basement membrane observed in wild-type placenta. To explore the molecular mechanism underlying this observation, we analyzed the effect of HAI-1/SPINT1 knock down (KD) on pericellular proteolysis in the human trophoblast cell line, BeWo. HAI-1/SPINT1-KD BeWo cells had increased amounts of cellular laminin protein and decreased laminin degradation activity in the culture supernatant. Subsequent analysis indicated that cell-associated matriptase was significantly decreased in KD cells whereas its mRNA level was not altered, suggesting an enhanced release and/or dislocation of matriptase in the absence of HAI-1/SPINT1. Moreover, prostasin activation and pericellular total serine protease activities were significantly suppressed by HAI-1/SPINT1 KD. These observations suggest that HAI-1/SPINT1 is critically required for the cell surface localization of matriptase in trophoblasts, and, in the absence of HAI-1/SPINT1, physiological activation of prostasin and other protease(s) initiated by cell surface matriptase may be impaired.